Individual experience in the performance of this operation must inevitably be limited by the comparative rarity of indications for its performance. In 1954 this Section discussed this operation when the late V B Green-Armytage and others spoke with enthusiasm about the results of utero-tubal implantation in cases of post-abortal stenosis of the interstitial portion of the tubethe isthmus and the ampulla being completely healthy in spite of previous infection. It was again discussed in 1960, together with other plastic operations on the tube, when both Green-Armytage and Palmer of Paris described new techniques and claimed improved results. It is my purpose here to attempt an assessment of what progress, if any, has been made during the last ten to fifteen years in this field. I do not wish to enter into discussions about the minutia of technique, because I think these have been over-emphasized while insufficient importance has been attached to the accuracy of pre-operative diagnosis of interstitial blockage.
Utero-tubal Implantation
by Sir John Peel KCVO FRCS FRCOG (King's College Hospital, London) Individual experience in the performance of this operation must inevitably be limited by the comparative rarity of indications for its performance. In 1954 this Section discussed this operation when the late V B Green-Armytage and others spoke with enthusiasm about the results of utero-tubal implantation in cases of post-abortal stenosis of the interstitial portion of the tubethe isthmus and the ampulla being completely healthy in spite of previous infection. It was again discussed in 1960, together with other plastic operations on the tube, when both Green-Armytage and Palmer of Paris described new techniques and claimed improved results. It is my purpose here to attempt an assessment of what progress, if any, has been made during the last ten to fifteen years in this field. I do not wish to enter into discussions about the minutia of technique, because I think these have been over-emphasized while insufficient importance has been attached to the accuracy of pre-operative diagnosis of interstitial blockage. I shall draw conclusions based on the very considerable literature that has accumulated in these years as well as from my own personal experience.
Anatomy
As long ago as 1924 Hemstein & Neustadt showed that in about 50% of normal uteri the interstitial portion of the tube was convoluted and kinked and not just a straight tube through the myometrium. More recently Sweeney (1962) has shown that the interstitial portion of the tube was straight in only 23 of 100 tubes examined from 50 uteri, whilst in 69 it was tortuous, the other 8 being gently curved. The lumen may take a right-angled bend in the wall of the uterus. Sweeney emphasized the inherent difficulty in demonstrating patency of this portion of the fallopian tube by means of hysterosalpingography and other tests at present available. Although no individual sphincteric muscle has been shown to exist, there seems much evidence to support the view that the lumen of this portion of the tube may in fact become occluded by muscular contraction. Hunter and his coworkers (1960) showed how the cornual sphincter contracts to close the lumen in association with relaxation and dilatation of the cervix. Hence on both anatomical and physiological grounds the demonstration of cornual obstruction by the relatively crude methods at our disposal is beset W-tfrifficulties.
Occlusion of the interstitial portion of the tube might theoretically arise from the following causes: (1) Congenital. (2) Many authors write of congenital occlusion of the interstitial portion of the tube but I have been unable to find real evidence of its existence in association with a perfectly normal isthmus and ampulla, a normal uterus and functioning ovaries. It is a term that appears to be used to explain cases of apparent blockage for which no other mtiological factor exists in a patient who has never been pregnant. I had two such cases in my own small series in earlier years before I was aware of the frequency of cornual spasm: in both I transplanted the tubes on the evidence of hysterosalpingography alone and, in both, section of the excised interstitial portion showed perfectly normal patency in the portions sectioned. The existence of a localized bilateral congenital occlusion of the interstitial portion of the tube, when the remaining part of the genital tract is anatomically and physiologically normal, remains, I contend, completely unproven.
Traumatic damage to the tube during myomectomy, ventro-suspension or sterilization operations is obvious and requires no further consideration.
It is well documented and accepted as a fact that post-conceptional infection of the uterus spreads through the myometrium and cellular tissue to attack the fallopian tubes from without (exo-salpingitis) and cause an interstitial rather than an endosalpingitis and that complete recovery is very frequent and fertility seldom impaired. If the ampulla and the isthmus recover completely from the effects of such infection, why not the interstitial portion? Green-Armytage (1955) dealt with 'post-conceptional infection of the secundines or inflammation of the endometrium and/or cervix which quite unwittingly and asymptomatically has given rise to a type of occlusion which very rarely indeed reaches beyond the isthmus'. He went on to state that: 'This pathological type presents at operation a distal portion of the tube which is absolutely healthy'. It remains unexplained why the spread of such infection stops short of the isthmus and also why, if the whole tube becomes involved in a post-abortal interstitial salpingitis,there should be complete recovery of the distal part but complete destruction of the intramural portion. Moore White (1960) and others have shown, by histological examination of the excised portion of the tube, that this entity does in fact exist but I think it is much rarer than has sometimes been suggested and there are other explanations for apparent blockage of this portion of the tube.
Diagnosis
Tubal patency tests are notoriously unreliable. Jeffcoate (1962) showed that in 538 consecutive hysterosalpingograms, bilateral obstruction was shown to be apparent in 86, yet this was proved later to be incorrect in 15%. Lee Buxton (1957) had 8 out of 71 patients with apparent interstitial blockage who subsequently became pregnant. In 1956 I quoted 7 cases of my own who had become pregnant in spite of 3 negative hysterosalpingograms and since then I know of 3 more. Behman & Poppy (1959) had 38 patients with bilateral occlusion and primary infertility, 6 of whom became pregnant without further treatment and 7 of 36 with secondary infertility. Stallworthy in 1948 drew special attention to the frequency of comual spasmandwasable toreduce the incidence of apparent cornual obstruction from 21 *6 % in his series to 9% by careful attention to details of technique, repetition of the tests and the use of antispasmodics (nitroglycerine gr 1/120). Bligh & Williams (1955) reduced the incidence of cornual blockage to 1 56% of all cases attending their infertility clinic and felt sure that this could be still further reduced by careful attention to detail and by repetition of tests. In the literature there is great variation, from 18% to 40%, in the incidence of a blockage of the interstitial portion of the tube in different series. If the incidence of cases of interstitial obstruction can in fact be reduced by careful and persistent repetition of the tests, operations carried out after one or two or even three hysterosalpingograms must inevitably lead to some operations upon perfectly normal fallopian tubes.
The problems of the causation of cornual spasm are complex; many drugs and anesthetics do not overcome it: indeed, Davids & Weiner (1950) showed that morphia, pethidine and Nembutal increased rather than decreased the tonus and amplitude of muscular contractions in the tube and claimed that they were of no value in overcoming spasm. Greenhill (1956) states that, before operating on obstructed tubes, no less than six tests should be carried out, which is a sore trial of the patience and fortitude of both patient and surgeon and in practice is seldom done; it does, however, emphasize the need for extreme caution in interpreting negative findings in hysterosalpingography. Culdoscopy is of no value in diagnosing this particular type of obstruction but tests with methylene blue or other dyes, after opening the abdomen, should always be carried out before tubal implantation is done; the dye may be injected down the tube from the ampulia or into the cavity of the uterus by needle after closing the cervical canal by means of a myomectomy clamp. A recent case illustrates the value of this procedure: the patient had been treated in two other hospitals, hysterosalpingography had been repeated several times and had demonstrated apparent blockage of the left tube at the interstitial portion; I repeated hysterosalpingography under anesthesia with the same result. Laparotomy was indicated in this case not so much because of infertility but because of pain, both before and during menstruation, associated with enlargement and fixation of the ovary thought to be due to endometriosis. At operation these findings-were confirmed but the left tube was shown to be easily patent by the injection of methylene blue down the abdominal ostium, the dye appearing to stain a swab in the vagina within a few moments. However, even this test is not infallible and I have experienced incorrect negative results on more than one occasion. Siegler (1960) states that the operation referred to as metrosalpingo-anastomosis was first performed by Watkins in 1897; Martin (1903) later described the use of silk threaded through the tube to keep the lumen open. Watkins' patient became pregnant but miscarried and then, in 1909, Turck described 8 cases resulting in 2 pregnancies. Little seems to have been written about this operation until the post-war period, although GreenhilU (1937) , in a survey on the plastic surgery of the fallopian tube in general, indicated that tubal transplantations were being performed with variable results. Table 1 shows the most important series that has been published since that time. I have not included figures for patency or abortion or ectopic pregnancies, because they are not invariably recorded, but in these series from 10% to 50% of the pregnancies appear to have ended in abortion or to have been ectopic and the patency rate is generally quoted as being about double the pregnancy rate. It is apparent that these results are not all comparable for the reason that exact information is often lacking about the exact pathology of the tubes at the time of operation. Secondly, there is obviously a good deal of overlap in these reported results, Bearing these two facts in mind it is very difficult to find convincing evidence of any great improvement in results over the years.
Tubal Transplantation

Technique
The following three points have been given a good deal of emphasis and it has been claimed that they represent important advances.
(1) The use of some form of reamer. This was first described by Holden & Sovak (1932) and strongly advocated by Green-Armytage, Shirodkar, Rock and others; in fact their results are not superior to those achieved by others who prefer to incise the uterus, thereby exposing the endometrial cavity and enabling a more accurate apposition to be achieved under direct vision. In my own limited series I have had no success since starting to use the reamer but this may well not be cause and effect.
(2) The use of polythene rods first described by Perl in 1951. Here again the experts are divided: Green-Armytage, Shirodkar White (1960) gives the remarkable figure of 56%, again without their use. Puigmacia (1960) , in his very large questionnaire series which covered 726 operations by different surgeons in different parts of the world, found that in the case of those who used polythene rods the pregnancy rate was 27 3 %, whereas in the case of those who did not it was 27 %. The surgeons who do use them have variable practices about the length of time that they should be left in situ. Mulligan & Rock (1953) showed that in their cases when the rods were left in for six weeks the patency rate established was 64%, when they were left in for eight weeks it was 67%, and when they were left in for six months it was still 67 %. Again making reference to my own personal experience, I have had no successful pregnancies since using polythene rods, whereas in my earlier cases I had used a single strand of silkworm gut, which I left in situ for seven or eight days only and removed through the cervix. I intended that this strand should act as a temporary splint rather than as a means of maintaining patency for any length of time. The evidence seems that the value of polythene splints for long periods is quite unproven. Mulligan & 1955 Rock (1957 ) Hellman 1956 (questionnaire) Ostry 1957 Fuenselida et al. 1958 Martin 1959 (3) Cortisone: Recent reports on the use of cortisone both systemically and locally are difficult to assess and my own experience is very limited. Green-Armytage (1960) used procaine, streptomycin and hydrocortisone locally, he gave prednisolone and potassium chloride by mouth, he gave penicillin, streptomycin and Chymar by intramuscular injection. It is indeed difficult to assess which of these various agents if any was of tienefit, and there is certainly no justification for the conclusion that it was cortisone. The use of hydrocortisone without surgery is quite another
In conclusion, my own small series of cases (Table 2) seems to pinpoint certain facets of this problem which help one to draw the following conclusions:
(1) Operations on normal tubes are likely to be followed by a reasonably good result in the hands of any competent gynecologist (post-sterilization, myomectomy, &c.).
(2) Post-abortal obstruction of the interstitial part of the fallopian tube, associated with complete normality of the remaining part of the tube, is extremely rare and becomes even rarer the more carefully the gynecologist repeats his tests to exclude functional cornual spasm. In the seventeen years since I performed my first utero-tubal implantation I have been able to find only 7 genuine cases.
(3) The results of operation on obstructed tubes with generalized interstitial salpingitis are uniformly poor. Shirodkar, who has done so many of these operations, states that he had hardly any successful pregnancies in this type of case. We can in fact conclude with Gellhorn, whose opinion in 1911 was that in cases where the tube shows microscopic evidence of destruction of the ciliated epithelium and the muscularis or where numerous intraluminary adhesions exist, the tube is damaged irreparably and conservative surgery is of little value. The position is still the same in 1964.
Perhaps in another fifty years someone of the younger generation will be reporting cases of successful homografts of healthy fallopian tubes taken from donors but that, too, is another story.
Miss M Moore White (London) said that 23 simple tubal implantation operations had been performed. In all but 2 cases in which nearly half of each tube was removed for occlusive fibrosis a section confirmed occlusion. In 3 and possibly a fourth case, salpingitis isthmica nodosa was present.
In 17 cases (73 9%) tubal patency of one or both tubes persisted; 13 (56-5 %) conceived, 7 (30 4 %) were delivered, 6 (26-1 %) aborted. The suggestion was made that the high abortion rate might be explained by the fact that in many cases extensive fibrosis necessitated removal of a considerable length of tube with the possible consequence that the ovum might reach the uterus before the endometrium was fully prepared for embedment. On the other hand it was known that pregnancy had occurred through a patent cornu. Since advocating the administration of progestogens commencing as early as the 14th cycle day, no abortion had occurred in the last4 cases. No reamer orpolythene rod had been used. Mr G Dalley (London) agreed with previous speakers about the difficulty of making accurate pre-operative diagnosis of tubal blockage. He showed kymographs illustrating this and the effect of antispasmodic drugs and anTsthetics.
Professor J C McClure Browne (Hammersmith Hospital, London) said that he felt Sir John Peel was unduly cautious in suggesting that there should be six negative hysterosalpingograms before tubal blockage could be diagnosed with reasonable certainty. In any case present-day ideas about radiation dangers should preclude more than, say, two such procedures. Most published series today gave a figure of about 20% success rate as judged by live children delivered after these procedures, and in 53 such cases undergoing operation in the years 1952-1961 at Hammersmith there had been 14 pregnancies and 10 live babies delivered. Most of these cases had been done by Mr V B Green-Armytage who conducted the Infertility Clinic until his death.
To say that in many of these cases tubes must have been normal was hardly ustified because these women had all been infertile for long periods beforehand and only after operation were they able to bear a child.
While Professor McClure Browne did not believe that cortisone was of any value in preventing postoperative closure, he thought this was one of the few cases where the use of prophylactic antibiotics systemically was justified because the slightest flare-up of pre-existing infection might jeopardize the success of the procedure.
Dr A A Anklesaria (Bombay), with reference to spasm, said it was well known that hysterosalpingograms were not completely reliable. Discrepancy had been noted several times between the hysterosalpingogram and laparotomy findings. In every case of infertility where a laparotomy was done, if the hysterosalpingogram findings were verified after opening the abdomen, before preceeding further, then utero-tubal implantation on normal fallopian tubes with spasm need not be done. Shirodkar checked the fallopian tubes during the abdominal operation by a direct vision tubal patency test as follows: Any adhesions present round the fallopian tubes, ovaries, &c., were separated. The uterus was held with a Dartigue's or Shirodkar's uterine holding forceps (see Shirodkar 1960 , p 1 12); the fallopian tubes were lifted up by Babcock's or small mnosquito forceps and the fimbrial ends brought into view. A 20-gauge BD needle was inserted into the uterine cavity through the fundus, midway between the two cornual ends of the fallopian tubes, and about 10 ml of sterile normal saline was injected into the uterine cavity. If the fallopian tubes were patent the saline was seen to flow out through the fimbrial ends.
If there was a cornual block the cornua became blanched and turgid. In some cases, after separation of adhesions the saline flowed through the whole length of the fallopian tube or through a part of it and the tuboplasty was modified accordingly.
Polythene rods: For about ten years Shirodkar had been using the polyethylene loop (Shirodkar 1960, p 68) . Initially he had used a polythene tube with a fixed loop in the centre. The loop lay in the uterine cavity and its two arms projected out through the cornua into the fallopian tubes to a little beyond their fimbrial ends. A tantalum wire through the entire lumen of the tubing made it firm and visible under X-rays. Two or three years ago Shirodkar began to use a polythene prosthesis (a loop in the centre and the two arms) moulded with a tantalum wire incorporated into its substance. The loop was pulled out from below by a special hook about six months after the operation.
Reamer: For many years Shirodkar had used the reamer. However, he had recently been using the knife to excise a cone-shaped area at the cornua and to incise the fundus, so as to approximate under vision the epithelium of the cut fallopian tube with that of the endometrium with a view to better epithelialization. REFERENCE Shirodkar V N (1960) Contributions to Obstetrics and Gynecology. Edinburgh & London
The following paper was also read:
Immunological Test for Chorionic Gonadotrophin in Pregnancy Dr W R Butt, Dr A C Crooke, Dr F J Cunningham and Dr F Ingrassia It will be published in a later issue of Proceedings.
